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Section 1

Executive Summary

This report presents the fmdings of the independent audit of the Bonneville Hatchery (Tule
Fall Chinook). The hatchery is located on the Columbia River just west of Cascade Locks,
Oregon. The hatchery is used for adult collection, egg incubation, and rearing of Tule Fall
Chinook and URB Fall Chinook.

The audit was conducted in April 1996 as part of a two-year effort that will include 67
hatcheries and satellite facilities located on the Columbia and Snake River system in Idaho,
Oregon, and Washington. The hatchery operating agencies include the US Fish and Wildlife
Service, Idaho Department of Fish and Came, Oregon Department of Fish and Wildlife, and
Washington Department of Fish and Wildlife.

Background

The audit is being conducted as a requirement of the Northwest Power Planning Council
(NPPC) “Strategy for Salmon” and the Columbia River Basin Fish and Wildlife Program.
Under the audit, the hatcheries are evaluated against policies and related performance
measures developed by the Integrated Hatchery Operations Team (IHOT). IHOT is a multi-
agency group established by the NPPC to direct the development of new basinwide standards
for managing and operating fish hatcheries. The Bonneville Power Administration (BPA)
contracted with Montgomery Watson to act as an independent contractor for the audit.

IHOT has established five basic policies that cover: (1) hatchery coordination, (2) hatchery
performance standards, (3) fish health, (4) ecological interaction, and (5) genetics. The audit
focuses on all these policies, with the exception of hatchery coordination. These policies are
set forth in Policies  and Procedures  for Columbia  Basin Anadromous  Salmonid  Hatcheries
(IHOT 2995). That document is the source for the performance measures that are the basis
of this audit.

The Audit Process

The audit was based on the facility management’s response to a 98-page  questionnaire.
This  audit  form was completed  through  a five-step  process  in which:

l Information was obtained  from headquarters  sources

l The hatchery  manager  was asked to fill out and return  the audit  form

l A l-2 day site audit  inspection  visit  was conducted  to inspect  facilities,  review  hatchery
records,  discuss  audit  form responses,  and develop  remedial  action  plans

l A compliance  report  was developed  to document  the compliance  status of each
performance measure.  This report was then shared with  the hatchery manager and
MOT representative.

Bonneville Hatchery
Tule Fall Chinook
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l This  hatchery  evaluation  report  was written  to document  compliance  with  MOT
performance  measures  and develop  cost  estimates  for remedial  actions  when  needed.

Bonneville  Hatchery (Tule Fall Chinook) Audit Results -

The Bonneville Hatchery facility includes 4 adult holding ponds, 30 converted Burrows
ponds, 30 raceways, and incubation facilities. Bonneville Hatchery was constructed in 1909
and was originally funded by the State of Oregon. In 1957 the facility was remodeled and
expanded as part of the Columbia River Fisheries Development Program (Mitchell Act), a
program to enhance declining fish runs in the Columbia River Basin. The hatchery
underwent another renovation in 1974 as part of the U.S. Army Corps of Engineer’s
mitigation of fish losses from the construction of the John Day Dam.

The hatchery was in general compliance with most of the performance measures. The
hatchery was in compliance with all of the performance measure for program objectives, In
the area of facilities requirements, the audit found that the hatchery was not in compliance
with the monitoring requirements for chemistry parameters and contaminants, adult holding
facilities, rearing facilities, and release facilities. In the area of hatchery practices, the
hatchery did not have specific incubation and rearing standards, was not able to water harden
eggs in iodophor, and the loadings for incubation were larger than the IHOT  standards. The
hatchery did not have written broodstock collection plan, written spawning protocols, or a
Genetics Monitoring and Evaluation Program in place.

The specific areas in which the Bonneville (Tule Fall Chinook Program) Hatchery requires
remedial actions based on the IHOT performance measures are listed below. These remedial
actions are listed in order of occurrence on the questionnaire without intent of ranking or
otherwise assigning priority:

l

l

l

Monitor total gas pressure and dissolved oxygen
Monitor chemistry parameters, turbidity, alkalinity, hardness, and nitrite on routine basis
Monitor contaminants on routine basis
Modifications to adult  holding to increase  water flow
Regional quality control officer to oversee production procedures and monitor feed
quality
Relocation of fish discharge point in Tanner Creek
Develop specific incubation standards for IHOT Operations Plan
Incubation loadings greater than listed in IHOT
Develop specific rearing standards for MOT Operations Plan
Need separate drain system for iodophor treated incubation systems
Need to measure percent smoltification
Cleaning of fish transport vehicle exterior and interior not done routinely
Hatchery manager and evaluation biologists need better communication and

documentation
Develop spawning protocols for IHOT Operations Plan
Develop broodstock collection plan for IHOT Operations Plan
Develop genetics monitoring and evaluation plan for MOT Operations Plan

Non-compliance issues resulting from items beyond human control or Performance Measures
not relevant to this hatchery (Type 1 in Table 2, Section 4) were not listed above.

Bonneville Hatchery
Tule Fall Chinook
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Section 2

Facility Description

Name:

Stock/Species:

Operating  Agency:

Funding  Agency:

Location:

Address:

Hatchery  Manager:

Phone

Fax:

Purpose:

Production  Goal:

Bonneville Hatchery
Tule Fall Chinook

Bonneville Hatchery

Tnle  Fall Chinook, URB Fall Chinook, Spring Chinook, and Coho

Oregon Department of Fish and Wildlife

Receives funding from both the National Marine Fisheries Service
(NMFS) and U.S. Army Corps of Engineers (COE)

Just west of Cascade Locks, Oregon at Bonneville Dam on the
Columbia River

Bonneville Hatchery
Oregon Department of Fish and Wildlife
Star Route B, Box 12
Cascade Locks, OR 97014

Mr. Dan Barrett

(503) 374-8393

(503) 37443090

Bonneville Hatchery was constructed in 1909 and was originally
funded by the State of Oregon. In 1957 the facility was remodeled
and expanded as part of the Columbia River Fisheries Development
Program (Mitchell Act), a program to enhance declining fish runs in
the Columbia River Basin. The hatchery underwent another
renovation in 1974 as part of the U.S. Army Corps of Engineer’s
mitigation of fish losses from the construction of the John Day Dam.

This hatchery provides fish for the ocean and river fisheries and eggs
to other programs.

URB Fall Chinook
2,900,OOO  eggs to Umatilla Hatchery
3,030,OOO  fingerlings (37,875 lb) for release in the Columbia
5,325,OOO  smolts and fingerlings (112,750 lb) for on-station

releases
2,500,OOO  fingerlings (41,670) for NMFS Fish by-pass study
225,000 smolts (28,125 lb) for release in the Umatilla River

Tule Fall Chinook
10,200,OOO fiy (34,000 lb) for transfer to Stayton Ponds
8,000,OOO  fingerlings (123,080 lb) for on-station releases
2,000,OOO  fingerlings (40,000 lb) for release in Tanner Creek

from the Stayton  Ponds

2-1 IHOT Audit
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Spring  Chinook
350,000 Carson stock smolts (32,500 lb) for release into the

-Umatilla  River
158,000 Deschutes stock fry (1,200 lb) for transfer to Oxbow

Hatchery
125,000 Deschutes stock smolts (15,625 lb) for release into the

West Fork Hood River

Coho
2,000,OOO  smelts  (153,846 lb) for on-site release

Total Production:  620,671  lb

Water  Supply: Gravity supply from Tanner Creek
Wells

Facilities:
Incubation: 152 16-tray vertical incubators

60 bulk incubators (space for 10 baskets each)

Adult Holding Upper Pond (North) - 32,785 cf
Upper Pond (South) - 32,785 cf
Lower Pond - (Upper Side) - 11,288 cf
Lower Pond - (Lower Side) - 14,502 cf

Raceways Battery A - 22 converted Burrows ponds - 3,188 cf each
Battery B - 8 converted Burrows ponds - 3,188 cf each

Battery C & D - 30 raceways - 4,000 cf each
Adult Holding Ponds - 4 ponds, 91,360 cf total

Satellite Facilities None

Bonneville Hatchery
Tule Fall Chinook
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Section 3

Compliance  Status

The hatchery audits are based on compliance with written IHOT performance measures.
These performance measures are documented in Policies  and Procedures  for Columbia
Basin Anadromous  Salmonid  Hatcheries  (referred to as IHOT 1995  in this report). ‘ The
purpose of the performance measures is to implement new basinwide policies that provide
regional guidelines for operating anadromous hatcheries in the Columbia Basin.

The audit focuses on performance measures for IHOT policies that cover (1) hatchery
performance standards, (2) fish health, (3) ecological interaction, and (4) genetics. These
performance measures are intended to guide hatchery operations once production is
established. For that reason, the hatchery operations audited included broodstock collection,
spawning, incubation of eggs, fish rearing and feeding, fish release, equipment maintenance
and operations, and personnel training. Production priorities are beyond the scope of this
audit.

Based on IHOT  1995, a detailed 98 page audit form was developed. The audit form divided
the performance measures into six major sections along major program and technical criteria
areas. Section 7 includes general information needed for the audit:

Section 1 Performance Measures for Program Objectives (PMs l-4)

Section 2 Performance Measures for Facility Requirements (PMs  5-15)

Section 3 Performance Measures for Hatchery Practices (PMs 16-25)

Section 4 Performance Measures for Fish Health Policy (PMs 26-34)

Section 5 Performance Measures for Ecological Interactions (PMs 35-38)

Section 6 Performance Measures for Genetics Policy (PMs 39-43)

Section 7 Performance Measures for General Information (PMs General 1-2)

Several performance measures are repeated in various sections of the audit. These
performance measures overlap in ZHOT  I995 and were retained to allow individuals interested
in specific portions of the audit (such as Genetics or Fish Health) to determine the compliance
status of all performance measures for a given topic in one location.
measure is indicated by light gray shading.

A repeated performance

The Hatchery Audit Process

The hatchery audit will be conducted over a two-year period that concludes in 1997. Ibis
report covers phase one of the audit, which consists of an audit of four hatcheries and seven
species or stocks of fish. At each hatchery, a five-step process was used to complete the
overall hatchery audit. This process consisted of research and on-site visits. The site visits
were conducted from March 4 to March 8.

The following is the five step audit process:

‘Integrated Hatchery Operations  Team (IHOT)  1995. Policies  and Procedures  for Cohnbia  Basin
Anadromous Salmonid  Hurcheriex,  Bonneville Power Adminiitration,  Portland, Oregon.

Bonneville Hatchery
Tule Fall Chinook
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1. Information was obtained from headquarters sources.

2.

3.

The hatchery manager was  asked to fill out and return the Audit Form.

A l-2 day site audit inspection visit was conducted at each hatihery. During
that visit an audit team inspected facilities, reviewed hatchery records,
discussed audit form responses, and developed remedial action plans when
appropriate.

4. A Compliance  Report was developed to document the compliance status of
each performance measure. During the site visit, the compliance status of
each performance measure was discussed with the hatchery manager and
IHOT representative.

5. This information was used to develop a draft Hatchery  Evaluation  Report.
Based on review and comments of this prototype document, a final Hatchery
Evaluation Report was developed. The final report documents the compliance
of a particular hatchery with the IHOT performance measures and presents
cost estimates to correct any deficiencies.

Compliance Status of Bonneville Hatchery (Tule Fall
Chinook)
This section documents the compliance status of the Bonneville Hatchery (Tule  Fall
Chinook). Each performance measure is presented in a table taken from the audit form
(Table 1). The compliance status is identified by the following categories:

l N/A (not applicable)
l Yes (in compliance)
0 ? (unknown; generally due to unavailability of information to determine

compliance)
l No (not in compliance).

Remedial actions are suggested for performance measures not in compliance. These remedial
actions are grouped into categories and listed in Section 4, where the cost of the required
remedial actions is also presented.

Bonneville Hatchery
Tule Fall Chinook

3-2 IHOT Audit
511196



I
L
0



1





P





&
a
8
f



E

%





m



k
0

a



‘21 k
0

3
.9
2

cd

3
22
z
d

3 3.s .s
ti 5d d





-1’



:





00Y-4
4-l

Q
a



I I I











a
:e



Section 4

Remedial Actions

Based on the compliance status for each performance measure, remedial actions were
developed. The required remedial actions are organized into five categories. The types of
categories range across a spectrum from those actions that are beyond human control to those
that require a change in agency policy or procedures to those that have a significant capital
cost to put in place. The following are the five types of remedial actions identified under
phase 1 of the audit:

emedial Actions

issues resulting from items beyond human control or PM not relevant

5 Remedial actions that may require significant capital expenditures but not clearly
definable at this time

Remedial Actions at Bonneville Hatchery (Tule Fall
Chinook)

This section presents the corrective actions required to bring the Bonneville Hatchery Tule
Fall Chinook program into compliance with the IHOT performance measures. The remedial
actions suggested here are just that, suggestions developed by the Montgomery Watson Audit
Team. For some non-compliance areas, other remedial actions could be proposed. The
required remedial actions are cross-referenced to each IHOT performance measure that was
not in compliance. Where appropriate, the costs associated with the remedial actions are also
presented (Table 2).

The cost estimates presented in this section are based on professional experience from similar
projects. In most cases, only a lump-sum figure is presented and detailed take-off lists have
not been prepared. The cost estimates are essentially order of magnitude estimates (+ 40%).

More importantly, the suggested remedial activities may also present several levels of action.
Optional actions have been listed for several problems. These optional actions are desirable
for either operational or safety considerations.

Bonneville Hatchery
Tule Fall Chinook
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Table 2. Remedial Actions Required at Bonneville Hatchery (Tule Fall Chinook)

Remedial Action Required cost PMs2

Type 1 - Non-compliance issues resulting from items beyond human control or PM
not relevant for this hatchery

Telephone pagers are not used (Not a problem, phones are wired to
residences)

Type 2 - Remedial actions requiring changes in agency policies or procedures

Regional quality control officer to oversee production fish feed procedures
and monitor feed quality

--

--

6

12

Develop specific incubation standards for IHOT Operations Plan

Incubation loadings greater than listed in IHOT

Develop specific rearing standards for IHOT Operations Plan

Need to measure percent smoltification

Cleaning of fish transport vehicle exterior and interior not done routinely

Hatchery manager and evaluation biologists need better communication

Develop broodstock collection plan for IHOT Operations Plan

Develop spawning protocols for IHOT Operations Plan

Develop genetics monitoring and evaluation plan for IHOT Operations Plan

Type 3 - Remedial actions requiring changes in monitoring coverage or interval

Monitor total gas pressure and dissolved oxygen (instruments only)

--

-

-

-

-

-

-

-

1 8

18

19

22al

2 3

2 4
and documentation

41

4 2

4 3

5b,21,
29

Monitor chemistry parameters, turbidity, alkalinity, hardness, and nitrite on
routine basis

$4000

$200/year

$400/year

5c,5d,
5e,5f,29

, Monitor contaminants on routine basis

2 PMs  are Performance Measures that were extracted from the MOT 1995 report. The IHOT  Performance
Measures are listed in Table 1 in Section 3 in numerical order.

Bonneville Hatchery 4-2 IHOT Audi
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-4 - Remedial actions requiring significant capital expenc@reg~*  I 1o *‘,’ . w
Modifications to adult holding to increase water flow and relocaiio%;;f  fid--..(,
discharge point in Tanner Creek (design has been completed for these
items)

Need separate drain system for iodophor treated incubation water
(costs will depend strongly on operational constraints and safety
considerations that would be determined in design)

L
i Type 5 - Remedial actions that may require significant capital expenditures but not

clearly definable at this time

.

‘~,300,000
i

$150,000

None
I

L

PMs*

7,13

21

Bonneville Hatchery
Tule Fall Chinook
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Section 5

Hatchery Contribution to
Fisheries, Spawning Grounds and Hatcheries

This section presents the audit findings  for the Bonneville Hatchery’s Tule Fall Chinook
contribution of adult fish to fisheries, spawning grounds, and hatcheries. Data is reported by
broodyear. A broodyear refers to the adult contribution from the eggs produced from a
single group of spawning adults. For some species, this may include fish caught as 2, 3, 4, 5,
and 6-year old fish. Because of the return distribution and data processing delays, the
complete adult  contribution for a given broodyear may not be available until 4-5 years after
the fish have been released from the hatchery.

Table 3. Adult Contribution to Fisheries, Spawning Grounds, and Hatcheries -
Bonneville Hatchery (Tule Fall Chinook)

3 Data obtained from Missing Production Groups Annual  Reports or from the Regional Mark Information
System database.

Bonneville Hatchery 5-l IHOT Audit
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Section 6

Annual Operating Expenditures
The level and detail of annual operating expenditures varies widely depending on hatchery,
operating agency, and funding source. When provided, expenditures were presented in terms
of personnel costs, operating costs (power, feed, supplies), capital costs, indirect costs charged
to the Federal government, third-party costs, and other costs. These cost components were
summed to determine a total hatchery annual cost. Based on discussion with the hatchery
manager, the percent of total hatchery costs allocated to a given program were estimated. The
total hatchery costs and the percent of hatchery costs allocated to a given program were used
to compute the cost of a given program. Table 4 shows the annual operating expenses for the
Bonneville Hatchery (Tule Fall Chinook).

Total Hatchery Costs

Source of Funds

NMFS

COE

Program Production (lb)

Total Production (lb)

Program as Percent of Total

Program Costs

$1,339,530 $1,310,404 $1,412,305

55% 55% 55%

45% 45% 45%

-

- -

55% 55% 55%

$686,742 $670,722 $726,768

,ok)

----------w-s--

’ The levels of derail for expense information  was expanded after the Phase 1 data collection process was
completed. This table will be updated at the completion of Phase 2.
’ If it was not possible to obtain a detailed cost breakdown from an agency or third party, the undivided
pswereeumedhere.

20 million kWh/year at an assumed costs of $0.015 per kWh;  provided by COE

Bonneville Hatchery
Tule Fall Chinook
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Hatchery: Bonneville Hatchery

Program: Tule Fall Chinook

Operating Agency: Oregon Department of Fish & Wildlife

Background
The hatchery is located on the Columbia River just west of Cascade Locks, Oregon. The
hatchery is used for adult collection, egg incubation, and rearing of Tule Fall Chinook and
URB Fall Chinook.

Facility
The Bonneville Hatchery facility includes 4 adult holding ponds, 30 converted Burrows
ponds, 30 raceways, and incubation facilities. Bonneville  Hatchery was constructed in 1909
and was originally  fnnded  by the State of Oregon. In 1957 the facility was remodeled and
expanded as part of the Columbia River Fisheries Development Program (Mitchell Act), a
program to enhance declining fish runs in the Columbia River Basin. The hatchery
underwent another renovation in 1974 as part of the U.S. Army Corps of Engineer’s
mitigation of fish losses from the construction of the John Day Dam.

Results
The hatchery was in general compliance with most of the performance measures. The
hatchery was in compliance with all of the performance measure for program objectives, In
the area of facilities requirements, the audit found that the hatchery was not in compliance
with the monitoring requirements for chemistry parameters and contaminants, adult holding
facilities, rearing facilities, and release facilities. In the area of hatchery practices, the
hatchery did not have specific incubation and rearing standards, was not able to water harden
eggs in iodophor, and the loadings for incubation were larger than the IHOT standards. The
hatchery did not have written broodstock collection plan, written spawning protocols, or a
Genetics Monitoring and Evaluation Program in place.

The specific areas in which the Bonneville (Tule Fall Chinook Program) Hatchery requires
remedial actions based on the IHOT performance measures are listed below. These remedial
actions are listed in order of occurrence on the questionnaire without intent of ranking or
otherwise assigning priority:

l

l

l

Monitor total gas pressure and dissolved oxygen
Monitor chemistry parameters, turbidity, alkalinity, hardness, and nitrite on routine basis
Monitor contaminants on routine basis
Modifications to adult holding to increase water flow
Regional quality control officer to oversee production procedures and monitor feed
quality
Relocation of fish discharge point in Tanner Creek
Develop specific incubation standards for IHOT Operations Plan
Incubation loadings greater than listed in IHOT
Develop specific rearing standards for IHOT Operations Plan
Need separate drain system for iodophor treated incubation systems
Need to measure percent smoltification
Cleaning of fish transport vehicle exterior and interior not done routinely
Hatchery manager and evaluation biologists need better communication and

documentation
Develop spawning protocols for MOT Operations Plan
Develop broodstock collection plan for IHOT Operations Plan
Develop genetics monitoring and evaluation plan for MOT Operations Plan
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0.13

Period

19x7-198s)

lY87-lY8Y

Hatchery Contribution Cost Index
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